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ABSTRACT

The invention relates to a self-tapping screw (1) consisting
of a low-strength non-ferrous material, having a screw body
(3) which is provided, at least in regions, with a coating (5),
wherein the coating (5) is formed from an elastomer or
polymer material enriched with fillers.

6 Claims, 1 Drawing Sheet
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1
SCREW

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the National Stage of PCT/EP2013/
056230 filed on Mar. 25, 2013 which claims priority under
35 U.S.C. §119 of European Application No. 12165334.9
filed on Apr. 24, 2012, the disclosures of which are incor-
porated by reference. The international application under
PCT article 21(2) was not published in English.

The invention relates to a self-tapping screw consisting of
a low-strength non-ferrous material, having a screw body
that is provided with a coating, at least on some regions.

Such self-tapping screws are regularly produced from a
steel material. In this connection, it is known to harden the
layers of the thread-carrying screw body that are close to the
surface, by means of case-hardening or also by means of
nitriding.

In the sector of the automotive industry, in particular,
there is the requirement to reduce the weight of all compo-
nents, and therefore also of screws, to a minimum. A
self-tapping screw that consists of a low-strength non-
ferrous material is known from EP 0 987 452 B1. The shaft
region that carries the self-tapping thread is coated with a
hard layer that has a greater hardness than the screw mate-
rial. In this connection, a plastic screw is disclosed, which is
provided with a metal layer. Furthermore, it is proposed to
obtain metallic screws that consist of aluminum or magne-
sium by means of surface modification or also by means of
application of a layer composed of a different material, for
example by means of thermal spraying, PVD, or CVD.
However, in coating of screws made of a non-ferrous
material, particularly an aluminum material, which has a
very low specific weight, the problem exists that when such
a hard layer is applied, for example also in the form of a
glass-ceramic layer, great hardening temperatures are
required, which can have a negative influence on the struc-
ture of the screw material.

This is where the invention seeks to provide a remedy.
The invention is based on the task of creating a self-tapping
screw that is formed from a light, non-ferrous material, and
in which the aforementioned disadvantages are avoided.
According to the invention, this task is accomplished by
means of a screw having the characteristics of the charac-
terizing part of claim 1. By means of formation of the
coating from an elastomer or polymer material enriched with
fillers, coating at low temperatures is made possible.

In a further development of the invention, the screw body
has a trilobular cross-section. Self-retention of the self-
tapping screw is brought about by means of the trilobular
thread.

Preferably, the screw material is aluminum or magnesium
or an alloy of one of these materials. In this way, a
particularly light screw is achieved. Furthermore, such mate-
rials are less corrosive, so that the problems known for steel
screws are avoided. Alternatively, the screw can also be
produced from copper.

In a further embodiment of the invention, the coating is
formed from a nanocomposite material. These are materials
having a preferably polymer-type matrix, which are pro-
vided with inorganic nanoparticles. Surprisingly, it has been
shown that when using nanocomposite materials, very good
screw properties can be achieved, even if the coating has a
lower hardness than the screw material. By means of the
addition of nanofillers or nano-additives, it is possible to
simultaneously increase the impact resistance and the
strength of a polymer. Aside from the possibility of thermal
hardening, which can take place at temperatures on the order
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of'250°, lower temperatures can be used by means of the use
of polymerizable inorganic groups. For example, hardening
can take place photochemically. For example, hardening of
the coating at room temperature is actually possible by
means of the use of condensation catalysts.

Preferably, the nanocomposite material is an acrylate or
silicate composite material. However, promising results
were also achieved by means of the use of clay Nanomer
plates. Further suitable nanofillers for adjustment of the
properties of the coating are known to a person skilled in the
art.

Other further developments and embodiments of the
invention are indicated in the other dependent claims. An
exemplary embodiment of the invention is shown in the
drawing and will be described in detail in the following. The
single FIG. 1 shows the schematic representation of a
trilobular self-tapping screw.

The screw 1 selected as an exemplary embodiment con-
sists of a screw head 2 as well as a screw body 3 formed onto
it, which body is provided with a trilobular thread 4. The
screw body 3 is provided with a coating 5 that is formed by
a nanocomposite material. This nanocomposite material is
produced on the basis of a polyurethane, in the present case,
which is composed of two polymer components, to which
clay plates in a nano size have been added. The result is a
very rigid layer capable of resistance, which simultaneously
demonstrates good stretchability. In the exemplary embodi-
ment, the thickness of the layer amounts to 6 pm. In
generally, layer thicknesses between 2 pm and 20 pm have
proven to be advantageous. Of course, the nanoparticles can
also have different shapes, such as, for example, a spherical
or tubular shape.

By means of the use of other inorganic nanoparticles as
the additive, as well as by means of the use of other
polymer-type matrices, the property of the coating can be
adjusted in accordance with the area of use of the self-
tapping screw. For example, resistance to high temperatures
or also to acid can be achieved in this manner.

In the exemplary embodiment, a screw of the type
described above is screwed into a component made of
magnesium, provided with a borehole, whereby the screw
cuts its own thread. By means of the coating according to the
invention, particularly using a nanocomposite material for
the coating, the surface pressure that can be absorbed by the
screw is clearly increased, thereby making it possible to cut
athread with the aluminum screw despite the hardness of the
magnesium material. In this connection, it has been shown
that the coating simultaneously has a lubricant effect,
thereby facilitating the screwing-in process.

The invention claimed is:

1. Self-tapping screw consisting of a screw body that is
provided with a coating, at least on some regions, wherein
the screw body and the coating each consist of a low-
strength non-ferrous material and wherein the coating is
formed from an elastomer or polymer material enriched with
fillers.

2. Screw according to claim 1, wherein the screw body
has a trilobular cross-section.

3. Screw according to claim 1, wherein the screw material
is aluminum or magnesium or an alloy of one of these
materials.

4. Screw according to claim 1, wherein the coating has a
lesser hardness than the screw material.

5. Screw according to claim 1, wherein the coating is
formed from a nanocomposite material.

6. Screw according to claim 5, wherein the nanocompos-
ite material is an acrylate or silicate composite material.
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